Background: Pediatric mental health-related visits to the emergency department are rising.
 Mental health concerns in youth often go unrecognized, leading to poor health outcomes, and crisis-driven management in acute care settings.
 Universal screening has been recommended, but not implemented due to lack of reliable, effective and efficient methods.
What this study hopes to add?
 A digital self-administered psychosocial assessment and management tool (MyHEARTSMAP) was developed and evaluated for use by youth and parents in emergency care. (6) and increase emergency services utilization. (7) Early recognition of mental health conditions can lead to timely access to mental health services, thus, improve health outcomes and utilization of care. (8) While the American Academy of Pediatrics has recommended universal screening for mental health conditions amongst youth, (3) this has yet to be effectively implemented. Rising pediatric visits, (9) coupled with the ED's access to vulnerable populations, (10, 11 ) and ability to manage acute screening results, make EDs a promising universal screening venue. (12) The ED provides an opportunity to evaluate broader psychosocial health, including substance use, education, and other lifestyle factors. (13) Existing assessments include HEADS-ED, a clinician-administered evaluation of youths need for immediate intervention, with good interrater reliability and accuracy in predicting in-patient psychiatric admission. (14) HEARTSMAP is an expanded, but brief assessment and management tool for ED clinicians, that distinguishes psychiatric, social, and behavioural concerns. This tool has good interrater reliability among diverse ED cliniciantypes (15) and good predictive validity for in-patient psychiatric admissions. (16) To enable universal mental health self-screening in the ED, we proposed modifying HEARTSMAP for use as a self-administered online assessment by youth and family members (MyHEARTSMAP), and to evaluate its interrater reliability among them.
METHODS

Design
We conducted a multi-phasic, multi-method study. In phase one, we used qualitative methods to develop MyHEARTSMAP, a youth and family version of the clinical HEARTSMAP emergency assessment and management guiding tool. We used focus groups with youth and parents to establish tool content and face validity, and ensure tool structure, readability, and content appropriateness. In phase two, we engaged a cross-section of youth and parents to evaluate 25 fictional clinical vignettes, to evaluate MyHEARTSMAP interrater reliability. This study was approved by our local institutional ethics review board.
Recruitment
A convenience sample of community-based youth and parents was recruited through the support of a mental health non-profit organization, posters at a children's hospital, and postings on the study's and non-profit partner's social media. We excluded youth with severe overall disability, and non-English speakers. Phase two sample size was based on an intraclass correlation (ICC) power analysis,(23) equivalent to quadratically weighted kappas.(24) Thirty parent and youth raters were required to achieve a power of 80% to detect a kappa of 0.60 (substantial agreement) under the alternative hypothesis, assuming a kappa of 0.42 (moderate agreement) under the null hypothesis.
Instrument
The HEARTSMAP clinical tool served as a template in developing MyHEARTSMAP.
The tool has clinicians report across 10 psychosocial sections: Home, Education, Alcohol & drugs, Relationship & bullying, Thoughts & anxiety, Safety, Mood, Abuse, Professional resources. Sections map to general domains: Social, Functional, Youth health, Psychiatry. For each section, concern severity is measured on a 4-point Likert-type scale from 0 (no concern) to 3 (severe concern), and services already accessed is measured on a separate 2-point scale (yes or no). Input from both scales feed into a built-in algorithm, triggering service recommendations with suggested time frames of access. (15, 16) Scoring options on each severity scale have descriptive statements expanding on each score's conditions, helping clinicians decide on appropriate scores.
Study Procedures
Phase One Focus Groups: 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   C  o  n  f  i  d  e  n  t  i  a  l  :  F  o  r  R  e  v  i  e  w  O  n  l  y Sixty-minute focus groups were held with up to five youth and three parents per group, in separate but simultaneously sessions. Smaller more numerous focus groups were used to facilitate in-depth discussion, and gain more varied input.
Each session followed the same structure. All participants had the opportunity to review the tool and inform its modification. A moderator introduced the tool's purpose and thoroughly reviewed its ten psychosocial sections while a research assistant took comprehensive notes on group discussions. The first youth and parent focus groups reviewed an expanded version of the clinical tool. Modifications were made after each set of simultaneous youth and parent sessions, subsequent groups were presented with the up-to-date version, as shown in figure 1a.
First, participants went through each tool section, reviewing guiding questions, severity and resource scoring scales descriptors, with focus on improving usability. For each tool section, open-ended questions were used to assess participant's understanding of tool components, whether they felt the sections were important to youth their age (or other parents), if they could place themselves (or their child) on the scoring scale, and ways the tool could be improved. Each session ended with participants applying the reviewed MyHEARTSMAP version to three fictional vignettes. The first two cases familiarized participants with the tool and were completed as a group or independently with the opportunity to ask questions. We retained responses from the independently completed final case, reflecting participants' ability to use the tool.
Phase Two Interrater Reliability Evaluation:
Participants completed MyHEARTSMAP for 25 fictional clinical vignettes, describing a range of pediatric psychosocial visits to the ED, from none to severe issues. Individually, participants completed a 45-60-minute telephone or in-person training session with a research Vignette responses were captured in REDCap,(25) an online survey system. REDCap's activity logging feature was used to monitor duration, to ensure participants did not complete cases with unreasonable speed. After the first ten cases, participants received a generic email highlighting close-reading strategies.
Procedures above were carried out in two consecutive rounds of evaluation shown in figure 1b. Between the rounds, participant feedback was incorporated into the tool version and vignettes, allowing further vignette and tool understandability refinement (e.g., medical jargon, acronyms, word choice).
Analytic approach:
Focus groups
We used qualitative content analysis to evaluate focus group transcripts.(26) Data saturation was reached when no new constructive feedback or tool modifications were proposed.
Transcripts were coded, summarized into categories, and reviewed by the study team to make tool modifications prior to subsequent groups. We compared average percent agreement for tool sections and domains on the independent test case, to measure changes in scoring consistency with iterative tool modifications. We compared average agreement between the first and second 
Interrater Reliability Evaluation:
We used quadratically weighted kappa statistics to measure overall interrater agreement on tool sections and domains. We also conducted sub-group analyses, measuring section and 
Patient and Public Involvement
No patients were involved in the design, data collection, or analysis of this study.
RESULTS
Focus groups
We recruited 38 participants, 9 parents and 29 youth, into 11 focus groups, 7 with youth and 4 with parents. Sixteen were youth-parent dyad members and 22 were independent. A total of 71% of participants were female. The median age for participating youth was 16.0 years ranging, from 10-17 years. All participants had some lived experience with mental health concerns. Additional details are summarized in table 1. Qualitative content analysis revealed two feedback categories-MyHEARTSMAP's approachability (covering relatability and accessibility) and interpretability. c Participants were asked whether they experienced mental health concerns in the past, regardless of a clinical diagnosis.
Approachability of MyHEARTSMAP
Participants evaluating version 1-2 (sessions 1-4) stressed the importance of being able to answer tool items honestly, without judgment from themselves or others (table 2) and being reluctant to choose a scoring option labeled as "major concern." Thus, Likert scale labels were changed to only include 0-3 numbering. Scoring descriptors were kept so participants could understand the general severity of each option. However, sometimes, score descriptors were only partially applicable, therefore an "or" was introduced between statements allowing flexibility.
Participants felt adding "or" helped them more comfortably score. Reviewers also suggested descriptors be inclusive of youth with different lifestyles, such as "homeschooled youth" and "different romantic relationships." Versions 3 and onward showed no new feedback with respect to how well participants related to the tool.
Interpretability of MyHEARTSMAP
On versions 3-6, feedback shifted towards tool language. Youth reviewing version 3 suggested some words might have multiple meanings, while on version 4, participants noted that idioms and terms such as "contraception" and "consensual" might be difficult for youth to understand. With these corrections, most comments on versions 5-7 (sessions 5-7) were reaffirming. Youth described the tool as "easy to understand" and that it "makes sense." Figure 2 displays an example of progressive tool changes. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 C o n f i d e n t i a l : F o r R e v i e w O n l y The word 'isolated' may be difficult for some participants to understand The term 'isolated' was changed to 'alone' Overall, it is really well-written and easy to understand
The examples used in the tool are helpful 6
The tool makes sense and is easy to understand
In the 'Relationship and bullying' section, 'fighting' with a romantic partner could be verbal or physical
In the 'Relationship and bullying" section the term 'fight' was changed to 'argue'
The word 'harm' may be difficult for some participants to understand The term 'harm' was changed to 'hurt'
7
Everything was really clear and straightforward Across sessions, sectional and domain scoring distributions varied significantly (p < 0.001).
Interrater reliability evaluation
We recruited and trained 32 participants, however 2 youth withdrew after training, prior to case review, leaving 10 parents and 20 youth. Participating youth's median age was 14.5 years, ranging from 12-17 years. Table 1 displays their demographic information. Only 57%
responded to questions about ethnicity and mental health experience. Among respondents, 10%
identified as visible minorities, and 17% as having past mental health experiences.
Overall, we report high weighted kappa, displaying substantial to almost perfect agreement in both rounds (table 3) . Significant (p < 0.001) improvements were seen in nearly all section between rounds 1 and 2. Clinically meaningful and statistically significant improvement was observed for 'Professionals & services', where agreement level rose from slight to substantial. Higher sectional kappas in round 2 were found when stratified by youth and parents; domain scores and tool-triggered recommendations also improved significantly (p < 0.001). 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 C o n f i d e n t i a l : F o r R e v i e w O n l y There are few valid, reliable, and brief tools for youth mental health self-assessment in the ED. The Behavioural Health Screen has been evaluated for acceptability and feasibility in the pediatric ED, where it saw an uptake rate of 33%, however it was not validated for ED use.
While not specific to acute care, KIDSCREEN-27 is a European self-reporting tool for routine values were comparable to these other studies, as we saw nearly identical overall and amonggroup kappas.
Our study is strengthened by its methodological considerations for tool administration, Study limitations include using note-taking for focus group data collection instead of audio-recording discussions, preventing us from producing verbatim transcripts, but provided sufficient documentation for MyHEARTSMAP modifications without potentially stressing participants with audio-recording. We did not evaluate MyHEARTSMAP for reading level and while diverse, the small number of participants may not display reading comprehension issues more substantive in the general population. Furthermore, interrater agreement estimates may vary depending on tool application to patients or vignettes,(39) vignette use required rater training to ensure participants could comfortably score psychosocial information of fictional patients. While vignettes have been used in interrater studies and offer diverse, realistic, ED mental health presentations,(40)an ongoing cohort study will evaluate whether scoring reliability differs when youth self-report with MyHEARTSMAP.
MyHEARTSMAP demonstrates good content and face validity and interrater reliability comparable, if not higher, than similar tools. Following prospective evaluation of its predictive validity, we intend for MyHEARTSMAP to be accessible to youth and families visiting acute and pediatric primary care settings as a downloadable application. Clinicians may offer
MyHEARTSMAP on a mobile device or stationary computer in waiting rooms, for universal screening and discuss appropriate mental health services recommendations as needed.
PATIENT CONSENT FOR PUBLICATION
Not required. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 59 60
None to declare.
DATA ACCESS
Data will not be made available to protect participant identity, as confidentiality cannot be fully guaranteed, given the small sample size which was collected in a fixed time period through specific institutions. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
(Major Concerns)
I feel sad or low most of the time, and I act a lot differently when I feel this way. Sometimes, I have extreme mood swings (go from happy to sad really fast) for no reason.
Resource scoring scale
I have seen a health care provider for my mood concerns and there is a plan to deal with these problems. I have not seen a health care provider for my mood concerns.
Version 1 (expanded clinical tool version)
Guiding questions
• How would I rate my mood, with '0' being the lowest possible, and '10' being perfectly happy?
• Have I felt down or depressed recently?
• Have I been having a lot of mood swings lately?
• How often am I getting into trouble with my parents or other authorities?
• Is my sadness affecting my ability to participate in normal day to day activities?
• Do I have abnormal behaviours (eg. needing to repeat actions multiple times, frequently lying)? Are these behaviours disruptive to others or to my own ability to function?
Severity scoring scale 0 I don't feel depressed or low, except for when bad things happen. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
Version 10 (latest version)
